(19) Japanese Patent Office (JP) 

(12) Publication of Laid-Open Patent Application (A) 
(11) Unexamined Japanese Patent Publication No. 58-85502 
(43) Date of Publication of Application: May 21, 1983 
5 (54) MANUFACTURING METHOD OF THICK-FILM VARISTOR 

(21) Application Number: S56-184622 

(22) Date of Filing: November 17, 1981 
(72) Inventors: Minoru Masuda 

c/o Kabushiki Kaisha Matsushita Denki Sangyo 
10 Ohaza Kadoma 1006, Kadoma-shi 

(72) Inventors: Akihiro Takami 

c/o Kabushiki Kaisha Matsushita Denki Sangyo 
Ohaza Kadoma 1006, Kadoma-shi 
(71) Applicant: Kabushiki Kaisha Matsushita Denki Sangyo 
15 Ohaza Kadoma 1006, Kadoma-shi 

Specification 
1 . Title of the Invention 

MANUFACTURING METHOD OF THICK-FILM VARISTOR 
20 2. Claim 

A method of manufacturing a thick-film varistor, 
comprising coating a paste, which contains ZnO sintered body 
powder and glass frit in addition to a solvent containing a 
thickener, directly or through an electrode on an electric 
25 insulation substrate, baking the paste at a temperature over 
a fusing point of glass to form a varistor film, further coating 
a paste of electric Insulation on a top and sides of the varistor 
film, and performing drying or baking to completely coat the 
varistor film and its sides with an insulating coating layer. 
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3. Detailed Description of the Invention 

Fig . 1 is a plan view showing an example of a fundamental 
structure of a conventional thick- film var is tor , and Fig. 2 shows 
a cross section as viewed along the line c-c' in Fig. 1. 
5 In the drawings , the reference numeral 1 denotes an alumina 

substrate having electric insulation and heat resistance, 2a 
and 2b electrodes, 3 a varistor film composed of zinc oxide 
granules and glass, and 4 an insulating coating layer composed 
of low melting point glass or resist ink or the like. 

10 The conventional thick-film varistor has the following 

disadvantage. More specifically, since silver particle is used 
for electrode parts , there is caused a problem that when the 
electrode parts are soldered, silver particle damage is 
generated, and a critical problem especially in ones having a 

15 small electrode area as in a chip part. Accordingly, in ones 
having a small electrode area as in a chip part , it is necessary 
to achieve an improvement in characteristics of soldering 
quality by performing a processing such as solder plating or 
the like on electrode parts. Hereupon, a processing such as 

20 solder plating or the like is performed on a conventional 
thick- film varistor but there is caused a problem that strong 
acidity of a solder plating liquid has an adverse influence on 
a varistor film in terms of characteristics because of a 
structure, in which the varistor film as well as its sides is 

25 not completely subjected to insulating coating. 

The invention dissolves such disadvantage involved in 
conventional thick-film varistors, and has a feature in coating 
a paste, which contains ZnO sintered body powder and glass frit 
in addition to a solvent containing a thickener, directly or 
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through an electrode on an electric insulation substrate, baking 
the paste at a temperature over a fusing point of glass to form 
a varistor f ilm^ further coating a paste (low melting point glass 
or resist ink) of electric insulation on a top and sides of the 
5 varistor film, and performing drying or baking to completely 
coat the varistor film and its sides with an insulating coating 
layer . 

An embodiment of the invention will be described below 
with reference to Fig. 3. In Fig. 3, the reference numeral 5 

10 denotes an alumina substrate having electric insulation and heat 
resistance, and electrode 6a is provided thereon by printing 
and baking a silver particle paste or the like. Subsequently, 
varistor film 7 is formed on electrode 6a by coating a paste, 
which contains ZnO sintered body powder and glass frit in 

15 addition to a solvent containing a thickener, to bake the same 
at a temperature over a fusing point of glass, electrode 6b is 
provided on varistor film 7, and thereafter insulating coating 
layer 8 is provided by means of a method of printing and baking, 
or printing and drying in a manner to coat a top and sides of 

20 varistor film 7, thereby providing an integral structure. 

In the above structure, insulating coating layer 8 is 
formed by printing and bciking, or printing and drying of a paste 
low melting point glass or resist ink or the like, insulating 
coating layer 8 having a composition, which is favorable in 

25 adherence and excellent in electrical insulation characteristic 
and acid resistance, and being adjusted to an appropriate film 
thickness and formed to completely coat varistor film 7 and its 
sides. Insulating coating layer 8 structured in this manner is 
excellent in acid resistance at the time of plating to contribute 
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to an improvement in acid resistance of varistor film 7 at the 
time of plating and to enable performing unilateral plating on 
electrodes 6a, 6b, which are not covered by insulating coating 
layer 8, through a plating processing without deterioration of 
varistor film 7 in characteristics, thus enabling improving 
electrode parts of a thick- film varistor in quality of soldering. 
4 . Brief Description of the Drawings 

Fig. 1 is a plan view showing an example of a fundamental 
structure of a conventional thick- film varistor. Fig. 2 is a 
cross sectional view as viewed along the line c-c' in Fig. 1, 
and Fig. 3 is a cross sectional view showing an example of a 
thick-film varistor obtained by a manufacturing method 
according to the invention. 

5 alumina substrate, 6a, 6b electrode, 7 varistor 
film, 8 insulating coating layer 
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